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Description
Technical Field

[0001] The present disclosure relates to image
processing method and device. More patrticularly, vari-
ous embodiments of the present disclosure relate to an
electronic device configured for improving an object rec-
ognition rate, and to an operation thereof.

Background Art

[0002] Electronicdevices are capable ofidentifying ob-
jects in images. Upon identifying an object in an image,
the electronic device can enhance the appearance of the
object. However, in view of the foregoing, it is important
to have a high object recognition rate.

Reference is made to the following documents:

[0003] TOMOHIDE SHIBATA ET AL: "Automatic ob-
ject model acquisition and object recognition by integrat-
ing linguistic and visual information", discloses a method
for structurally analyzing multimedia content in the con-
text of Japanese cooking TV videos. It emphasizes the
importance of integrating various media processing tech-
niques, including image analysis, audio analysis, and lin-
guisticinformation. The results indicate that the proposed
approach is effective in acquiring object models and rec-
ognizing objects within these videos, which has practical
applications in enhancing the utilization of multimedia
content for various purposes.

[0004] US 9569697 B1discloses a Method for editing
objects in segmented image, involves presenting user
with matched sub-object classification, and receiving us-
er request to apply edit operations to sub-object repre-
sented by matched sub-object classification.

[0005] Sz-Rung Shiang ET AL: "Vision-Language Fu-
sion for Object Recognition", discloses an algorithm that
enhances object recognition by integrating human-gen-
erated contextual information with computer vision algo-
rithms. They explore the use of verbal descriptions and
human-labeled datasets as sources of context for inter-
active systems like robots. The proposed algorithm, Mul-
tiRank, efficiently combines this contextual information
with computer vision results to improve object recogni-
tion.

Disclosure of Invention
Technical Problem

[0006] Electronic devices are capable of processing
an image by acquiring a raw image through an image
sensor and processing the acquired raw image through
an image signal processor (ISP). The ISP can process
the raw image by using an image quality improvement
algorithm, thus providing an image with improved quality.
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The ISP may perform various kinds of processing such
as white balance adjustment, color adjustment (e.g.,
color matrix, color correction, color enhancement), color
filter array interpolation, noise reduction processing or
sharpening, orimage enhancement (e.g., high-dynamic-
range (HDR), face detection). An image outputted from
the ISP may have, for example, a YUV format. Also, an
image outputted from the ISP may be compressed, for
example, using JPEG method, and the compressed im-
age may be stored in an electronic device.

[0007] Meanwhile, an image processing cloud system
is being used for image backup and new media content
creation. In this system, an image may be uploaded to a
cloud server, and a computer vision-based technique
such as image matching that is difficult to perform in a
client device may be applied to the uploaded image. Us-
ing machine learning based software, for example, the
cloud server can perform image recognition.

[0008] An electronic device can recognize an object in
an image by using a recognition algorithm acquired
through machine learning or deep learning. Also, the
electronic device can perform image processing through
such object recognition and provide the processed image
to the user. However, an error in object recognition may
cause inaccuracy of image processing, for example, in-
accurate editing of an object unlike a user’s desire.
[0009] Various embodiments of the presentdisclosure
provide an electronic device configured to improve the
reliability of accurate object recognition and also provide
a method for related operations.

Solution to Problem

[0010]
claims.

The invention is set out in the appended set of

Advantageous Effects of Invention

[0011] According to various embodiments of the
present disclosure, the electronic device can improve the
reliability of object recognition by performing the object
recognition based on a user input.

Brief Description of Drawings
[0012]

FIG. 1 is a block diagram illustrating an electronic
device in a network environment according to vari-
ous embodiments.

FIG. 2 is a block diagram illustrating a camera mod-
ule according to various embodiments.

FIG. 3is a conceptual diagramiillustrating operations
of an electronic device and an external electronic
device according to various embodiments.

FIG. 4 is a block diagram illustrating an electronic
device and an external electronic device according
to various embodiments.
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FIG. 5 is a flow diagram illustrating operations of a
processor according to various embodiments.

FIG. 6 is a flow diagram illustrating operations of a
processor for improving an image recognition rate
according to various embodiments.

FIG. 7 is a diagram illustrating operations of an elec-
tronic device and an external electronic device ac-
cording to various embodiments.

Mode for the Invention

[0013] In certain embodiments, a scheme for improv-
ing object recognition inimages is presented. The image
is captured by a camera and includes certain objects.
The objects in the image are identified using an image
recognition algorithm. The identified objects are also as-
sociated with reliability scores, wherein a higher reliability
score indicates a higher confidence that the identified
object, is in fact, an object. This is a first group of objects.
A second group of objects can be acquired from a user
input (e.g., auser’s utterance) while displaying the image.
When any object in the first group exists in the second
group, the reliability for the object is improved..

[0014] Fig. 1is ablock diagram illustrating an electron-
ic device 101 in a network environment 100 according to
various embodiments. Referring to Fig. 1, the electronic
device 101 in the network environment 100 may commu-
nicate with an electronic device 102 via a first network
198 (e.g., a short-range wireless communication net-
work), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless com-
munication network). According to an embodiment, the
electronic device 101 may communicate with the elec-
tronic device 104 via the server 108. According to an
embodiment, the electronic device 101 may include a
processor 120, memory 130, an input device 150, a
sound output device 155, a display device 160, an audio
module 170, a sensor module 176, an interface 177, a
haptic module 179, a camera module 180, a power man-
agement module 188, a battery 189, a communication
module 190, a subscriber identification module (SIM)
196, or an antenna module 197. In some embodiments,
at least one (e.g., the display device 160 or the camera
module 180) of the components may be omitted from the
electronic device 101, or one or more other components
may be added in the electronic device 101. In some em-
bodiments, some of the components may be implement-
ed as single integrated circuitry. For example, the sensor
module 176 (e.g., a fingerprint sensor, an iris sensor, or
an illuminance sensor) may be implemented as embed-
ded in the display device 160 (e.g., a display).

[0015] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the proc-
essor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
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120 may load a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190) in volatile memory 132, process
the command or the data stored in the volatile memory
132, and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may in-
clude a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), and an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), an image signal processor (ISP), a sensor hub
processor, or a communication processor (CP)) that is
operable independently from, or in conjunction with, the
main processor 121. Additionally or alternatively, the aux-
iliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to
a specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0016] The auxiliary processor 123 may control at least
some of functions or states related to at least one com-
ponent (e.g., the display device 160, the sensor module
176, or the communication module 190) among the com-
ponents of the electronic device 101, instead of the main
processor 121 while the main processor 121 is in an in-
active (e.g., sleep) state, or together with the main proc-
essor 121 while the main processor 121 is in an active
state (e.g., executing an application). According to an
embodiment, the auxiliary processor 123 (e.g., an image
signal processor or a communication processor) may be
implemented as part of another component (e.g., the
camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123.
[0017] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic device 101. The
various data may include, for example, software (e.g.,
the program 140) and input data or output data for a com-
mand related thererto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0018] The program 140 may be stored in the memory
130 as software, and may include, for example, an op-
erating system (OS) 142, middleware 144, or an appli-
cation 146.

[0019] The input device 150 may receive a command
or data to be used by other component (e.g., the proc-
essor 120) of the electronic device 101, from the outside
(e.g., a user) of the electronic device 101. The input de-
vice 150 may include, for example, a microphone, a
mouse, or a keyboard.

[0020] The sound outputdevice 155 may output sound
signals to the outside of the electronic device 101. The
sound output device 155 may include, for example, a
speaker or areceiver. The speaker may be used for gen-
eral purposes, such as playing multimedia or playing
record, and the receiver may be used for an incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0021] The display device 160 may visually provide in-
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formation to the outside (e.g., a user) of the electronic
device 101. The display device 160 may include, for ex-
ample, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display device 160 may include touch
circuitry adapted to detect a touch, or sensor circuitry
(e.g., a pressure sensor) adapted to measure the inten-
sity of force incurred by the touch.

[0022] The audio module 170 may convert a sound
into an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the sound
viathe inputdevice 150, or output the sound via the sound
output device 155 or a headphone of an external elec-
tronic device (e.g., an electronic device 102) directly
(e.g., wiredly) or wirelessly coupled with the electronic
device 101.

[0023] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then gen-
erate an electrical signal or data value corresponding to
the detected state. According to an embodiment, the sen-
sor module 176 may include, for example, a gesture sen-
sor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0024] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly) or
wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0025] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 102). According to an embodiment,
the connecting terminal 178 may include, for example, a
HDMI connector, a USB connector, a SD card connector,
or an audio connector (e.g., a headphone connector),
[0026] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0027] The camera module 180 may capture a still im-
age or moving images. According to an embodiment, the
camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0028] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
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ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0029] The battery 189 may supply power to at least
one component of the electronic device 101. According
to an embodiment, the battery 189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0030] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP)) and
supports a direct (e.g., wired) communication or a wire-
less communication. According to an embodiment, the
communication module 190 may include a wireless com-
munication module 192 (e.g., a cellular communication
module, a short-range wireless communication module,
or a global navigation satellite system (GNSS) commu-
nication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module
or a power line communication (PLC) module). A corre-
sponding one of these communication modules may
communicate with the external electronic device via the
first network 198 (e.g., a short-range communication net-
work, such as BluetoothTM, wireless-fidelity (Wi-Fi) di-
rect, or infrared data association (IrDA)) or the second
network 199 (e.g., along-range communication network,
such as a cellular network, the Internet, or a computer
network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be imple-
mented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi
chips) separate from each other. The wireless commu-
nication module 192 may identify and authenticate the
electronic device 101 in a communication network, such
as the first network 198 or the second network 199, using
subscriber information (e.g., international mobile sub-
scriber identity (IMSI)) stored in the subscriber identifi-
cation module 196.

[0031] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
may include one or more antennas, and, therefrom, at
least one antenna appropriate for a communication
scheme used in the communication network, such as the
first network 198 or the second network 199, may be
selected, forexample, by the communication module 190
(e.g., the wireless communication module 192). The sig-
nal or the power may then be transmitted or received
between the communication module 190 and the external
electronic device via the selected at least one antenna.
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[0032] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0033] Accordingto anembodiment, commands or da-
ta may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each
of the electronic devices 102 and 104 may be a device
of a same type as, or a different type, from the electronic
device 101. According to an embodiment, all or some of
operations to be executed at the electronic device 101
may be executed atone or more of the external electronic
devices 102, 104, or 108. For example, if the electronic
device 101 should perform a function or a service auto-
matically, or in response to a request from a user or an-
other device, the electronic device 101, instead of, or in
addition to, executing the function or the service, may
request the one or more external electronic devices to
perform at least part of the function or the service. The
one or more external electronic devices receiving the re-
quest may perform the at least part of the function or the
service requested, or an additional function or an addi-
tional service related to the request, and transfer an out-
come of the performing to the electronic device 101. The
electronic device 101 may provide the outcome, with or
without further processing of the outcome, as at least
part of a reply to the request. To that end, a cloud com-
puting, distributed computing, or client-server computing
technology may be used, for example.

[0034] The electronic device according to various em-
bodiments may be one of various types of electronic de-
vices. The electronic devices may include, for example,
a portable communication device (e.g., a smart phone),
a computer device, a portable multimedia device, a port-
able medical device, a camera, a wearable device, or a
home appliance.

[0035] It should be appreciated that various embodi-
ments of the present disclosure and the terms used there-
in are not intended to limit the technological features set
forth herein to particular embodiments and include vari-
ous changes, equivalents, or replacements for a corre-
sponding embodiment. With regard to the description of
the drawings, similar reference numerals may be used
to refer to similar or related elements. It is to be under-
stood that a singular form of a noun corresponding to an
item may include one or more of the things, unless the
relevant context clearly indicates otherwise. As used
herein, each of such phrases as "A or B," "at least one
of A and B," "atleast one of A or B,""A, B, or C," "at least
one of A, B, and C," and "at least one of A, B, or C," may
include all possible combinations of the items enumerat-
ed together in a corresponding one of the phrases. As
used herein, such terms as "1st" and "2nd," or "first" and
"second" may be used to simply distinguish a corre-
sponding component from another, and does not limit
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the components in other aspect (e.g., importance or or-
der). Itis to be understood that if an element (e.g., a first
element) is referred to, with or without the term "opera-
tively" or "communicatively", as "coupled with," "coupled
to," "connected with," or "connected to" another element
(e.g., a second element), it means that the element may
be coupled with the other element directly (e.g., wiredly),
wirelessly, or via a third element.

[0036] As used herein, the term "module" may include
a unit implemented in hardware, software, or firmware,
and may interchangeably be used with other terms, for
example, "logic," "logic block," "part," or "circuitry". A
module may be a single integral component, or a mini-
mum unit or part thereof, adapted to perform one or more
functions. Forexample, according to an embodiment, the
module may be implemented in a form of an application-
specific integrated circuit (ASIC).

[0037] Various embodiments as set forth herein may
be implemented as software (e.g., the program 140) in-
cluding one or more instructions that are stored in a stor-
age medium (e.g., internal memory 136 or external mem-
ory 138) thatis readable by a machine (e.g., the electronic
device 101) . For example, a processor (e.g., the proc-
essor 120) of the machine (e.g., the electronic device
101) may invoke at least one of the one or more instruc-
tions stored in the storage medium, and execute it, with
or without using one or more other components under
the control of the processor. This allows the machine to
be operated to perform at least one function according
to the at least one instruction invoked. The one or more
instructions may include a code generated by a complier
or a code executable by an interpreter. The machine-
readable storage medium may be provided in the form
of a non-transitory storage medium. Wherein, the term
"non-transitory" simply means that the storage medium
is a tangible device, and does not include a signal (e.g.,
an electromagnetic wave), but this term does not differ-
entiate between where data is semi-permanently stored
in the storage medium and where the data is temporarily
stored in the storage medium.

[0038] Accordingto an embodiment, a method accord-
ing to various embodiments of the disclosure may be
included and provided in a computer program product.
The computer program product may be traded as a prod-
uct between a seller and a buyer. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g., compact disc read only mem-
ory (CD-ROM)), or be distributed (e.g., downloaded or
uploaded) online via an application store (e.g., Play
Store™), or between two user devices (e.g., smart
phones) directly. If distributed online, at least part of the
computer program product may be temporarily generat-
ed or at least temporarily stored in the machine-readable
storage medium, such as memory of the manufacturer’s
server, a server of the application store, or a relay server.
[0039] According to various embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or mul-
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tiple entities. According to various embodiments, one or
more of the above-described components may be omit-
ted, or one or more other components may be added.
Alternatively or additionally, a plurality of components
(e.g., modules or programs) may be integrated into a
single component. In such a case, according to various
embodiments, the integrated component may still per-
form one or more functions of each of the plurality of
components in the same or similar manner as they are
performed by a corresponding one of the plurality of com-
ponents before the integration. According to various em-
bodiments, operations performed by the module, the pro-
gram, or another component may be carried out sequen-
tially, in parallel, repeatedly, or heuristically, or one or
more of the operations may be executed in a different
order or omitted, or one or more other operations may
be added.

[0040] Fig. 2 is a block diagram 200 illustrating the
camera module 180 according to various embodiments.
Referring to Fig. 2, the camera module 180 may include
alens assembly 210, a flash 220, an image sensor 230,
an image stabilizer 240, memory 250 (e.g., buffer mem-
ory), or an image signal processor 260.

[0041] Thelensassembly210focuses the lightemitted
from a scene that is photographed. The flash 220 can be
used to add light to the scene and enhance the light emit-
ted from the scene. The image sensor 230 is the sub-
strate thattheimages is captured on. Theimage stabilizer
240 corrects for jitter that often occurs when the camera
180 is held by hand. The memory 250 at least temporarily
stores the captured image. The image signal processor
260 performs various functions that enhance the quality
of the captured image.

[0042] Accordingto an embodiment, the camera mod-
ule 180 may include a plurality of lens assemblies 210.
In such a case, the camera module 180 may form, for
example, a dual camera, a 360-degree camera, or a
spherical camera. The lens assembly 210 may collect
light emitted or reflected from an object whose image is
to be taken. The lens assembly 210 may include one or
more lenses. Some of the plurality of lens assemblies
210 may have the same lens attribute (e.g., view angle,
focal length, auto-focusing, f number, or optical zoom),
or atleast one lens assembly may have one or more lens
attributes different from those of another lens assembly.
The lens assembly 210 may include, for example, a wide-
angle lens or a telephoto lens.

[0043] The flash 220 may emit light that is used to re-
inforce light reflected from an object. According to an
embodiment, the flash 220 may include one or more light
emitting diodes (LEDs) (e.g., a red-green-blue (RGB)
LED, a white LED, an infrared (IR) LED, or an ultraviolet
(UV) LED) or a xenon lamp.

[0044] The image sensor 230 may obtain an image
corresponding to an object by converting light emitted or
reflected from the object and transmitted via the lens as-
sembly 210 into an electrical signal. According to an em-
bodiment, the image sensor 230 may include one select-
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ed from image sensors having different attributes, such
as a RGB sensor, a black-and-white (BW) sensor, an IR
sensor, or a UV sensor, a plurality of image sensors hav-
ing the same attribute, or a plurality of image sensors
having different attributes. Each image sensor included
in the image sensor 230 may be implemented using, for
example, a charged coupled device (CCD) sensor or a
complementary metal oxide semiconductor (CMOS)
sensor.

[0045] The image stabilizer 240 may move the image
sensor 230 or at least one lens included in the lens as-
sembly 210 in a particular direction, or control an oper-
ational attribute (e.g., adjust the read-out timing) of the
image sensor 230 in response to the movement of the
camera module 180 or the electronic device 101 includ-
ing the camera module 180. This allows compensating
for at least part of a negative effect (e.g., image blurring)
by the movement on an image being captured. According
to an embodiment, the image stabilizer 240 may sense
such a movement by the camera module 180 or the elec-
tronic device 101 using a gyro sensor (not shown) or an
acceleration sensor (not shown) disposed inside or out-
side the camera module 180. According to an embodi-
ment, the image stabilizer 240 may be implemented, for
example, as an optical image stabilizer. This is particu-
larly useful for compensating for jitter that often results
from the camera module 180 being held by hand.
[0046] The memory 250 may store, at least temporar-
ily, atleast part of an image obtained via the image sensor
230 for a subsequent image processing task. For exam-
ple, if image capturing is delayed due to shutter lag or
multiple images are quickly captured, a raw image ob-
tained (e.g., a Bayer-patterned image, a high-resolution
image) may be stored in the memory 250, and its corre-
sponding copy image (e.g., a low-resolution image) may
be previewed via the display device 160. Thereafter, if a
specified condition is met (e.g., by a user’s input or sys-
tem command), at least part of the raw image stored in
the memory 250 may be obtained and processed, for
example, by the image signal processor 260. According
to an embodiment, the memory 250 may be configured
as atleast part of the memory 130 or as a separate mem-
ory thatis operated independently from the memory 130.
[0047] The image signal processor 260 may perform
one or more image processing with respect to an image
obtained via the image sensor 230 or an image stored in
the memory 250. The one or more image processing may
include, for example, depth map generation, three-di-
mensional (3D) modeling, panorama generation, feature
point extraction, image synthesizing, or image compen-
sation (e.g., noise reduction, resolution adjustment,
brightness adjustment, blurring, sharpening, or soften-
ing). Additionally or alternatively, the image signal proc-
essor 260 may perform control (e.g., exposure time con-
trol or read-out timing control) with respect to at least one
(e.g., theimage sensor 230) of the components included
in the camera module 180. An image processed by the
image signal processor 260 may be stored back in the
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memory 250 for further processing, or may be provided
to an external component (e.g., the memory 130, the dis-
play device 160, the electronic device 102, the electronic
device 104, or the server 108) outside the camera module
180. According to an embodiment, the image signal proc-
essor 260 may be configured as at least part of the proc-
essor 120, or as a separate processor that is operated
independently fromthe processor 120. If the image signal
processor 260 is configured as a separate processor
from the processor 120, at least one image processed
by the image signal processor 260 may be displayed, by
the processor 120, via the display device 160 as it is or
after being further processed.

[0048] According to an embodiment, the electronic de-
vice 101 may include a plurality of camera modules 180
having different attributes or functions. In such a case,
at least one of the plurality of camera modules 180 may
form, for example, a wide-angle camera and at least an-
other of the plurality of camera modules 180 may form a
telephoto camera. Similarly, at least one of the plurality
of camera modules 180 may form, for example, a front
camera and at least another of the plurality of camera
modules 180 may form a rear camera.

[0049] FIG. 3 is a conceptual diagram illustrating op-
erations of an electronic device 101 and an external elec-
tronic device 300 according to various embodiments.
[0050] In various embodiments of the present disclo-
sure, the electronic device 101 may include an image
sensor 321, an ISP 323, a memory 325, and a recognition
module 327.

[0051] In various embodiments, the image sensor 321
may receive an image of an external scene. The image
sensor 321 may provide a raw image 322 to the ISP 323,
and in some embodiments, the recognition module 327.
The image sensor 321 also provides a raw image 322 to
the external electronic device 300. According to certain
embodiments, due to bandwidth considerations, the im-
age sensor 321 may generate a small raw image 326 to
provide to the external electronic device 300.

[0052] The external electronic device 300 may include
a recognition module 331, an ISP 333, and a storage
335. Therecognition module 331 may be alogical module
and may be implemented as a processor of the external
electronic device 300. Also, the ISP 333 may be imple-
mented as a processor of the external electronic device
300. For example, the processor of the external electron-
ic device 300 may perform both recognition and image
processing. Although not shown, the electronic device
101 may include acommunication module (e.g., the com-
munication module 190 of FIG. 1) capable of transmitting
and receiving data to and from the external electronic
device 300.

[0053] Also, the external electronic device 300 may in-
clude a communication module capable of transmitting
and receiving data to and from the electronic device 101.
According to a certain embodiment, the electronic device
101 may also include a recognition module 327. The rec-
ognition module 327 equipped in the electronic device
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101 may be configured to perform the same function as
at least some of functions of the recognition module 331
of the external electronic device 300. For example, the
recognition module 327 may be hardware configured to
recognize a face in an image and may be used for the
purpose of recognizing a face more simply and quickly
than the external electronic device 300 (e.g., a server).
[0054] In various embodiments, the image sensor 321
(e.g., the image sensor 230 of FIG. 2) may acquire an
image for an external scene and generate a correspond-
ingraw image 322. The raw image 322 may be generated
in various formats such as a Bayer format, a format proc-
essed by a color filter array (CFA) pattern, a format of a
layer structure created by sensing all three colors in one
pixel, or a format created by acquiring different parallax
values in one pixel. The image sensor 321 may deliver
the raw image 322 to the ISP 323 (e.g., the ISP 260 of
FIG. 2) and/or the recognition module 327.

[0055] In various embodiments, the image sensor 321
may generate a small raw image 326 by reducing the
volume, or bit size, of the raw image 322. For example,
the image sensor 321 may generate the small raw image
326 from the raw image 322 by using various down-scale
or down-sampling techniques. For example, by perform-
ing at least one of adjusting the resolution of the raw
image 322, selecting at least some of a plurality of fre-
quency bands, such as the lower frequency bands, or
selecting at least one of a plurality of bit plane levels, the
image sensor 321 may generate the small raw image
326 having a size smaller than a data size of the raw
image 322. For example, by extracting a low frequency
band from the raw image 322, the image sensor 321 may
generate the small raw image 326. For example, by se-
lecting only some of a plurality of bit plane levels of the
raw image 322, the image sensor 321 may generate the
small raw image 326.

[0056] The image sensor 321 may transmit the small
raw image 326 to the external electronic device 300
through the communication module, saving bandwidth.
The small raw image 326 may be an image including at
least part of information of the raw image 322 and being
smaller in volume than the raw image 322. In case of
transmitting the small raw image 326, instead of the raw
image 322, to the external electronic device 300, it is
possible to provide an image to the external electronic
device 300 faster through transmission of smaller vol-
ume. In another embodiment, a processor (e.g., the proc-
essor 120) of the electronic device 101, instead of the
image sensor 321, may generate the small raw image
326 and transmit the generated small raw image 326 to
the external electronic device 300 through the commu-
nication module.

[0057] In various embodiments, the image sensor 321
may transmit the raw image 322 in a compressed state
to the ISP 323, the external electronic device 300, and/or
the recognition module 327. The image sensor 321 may
compress the raw image 322 for partial processing and
may store the compressed raw image 322 in an internal
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memory thereof.

[0058] In various embodiments, the recognition mod-
ule 331 of the external electronic device 300 may acquire
the small raw image 326 through the communication
module and may perform segmentation for dividing the
small raw image 326 into at least one image segment.
The recognition module 331 is capable of identifying ob-
jects in the image and segmenting the image as a result
of the object identification. For example, the recognition
module 331 may perform segmentation processing on
the small raw image 326 and, based on a segmentation
processing result, may identify at least one image seg-
ment from the small raw image 326. The recognition mod-
ule 331 may recognize at least one image segment by
applying an object recognition algorithm or a texture rec-
ognition algorithm to the image segment. The recognition
module 331 may recognize at least one image segment
by using various recognition algorithms or using a rec-
ognition algorithm acquired through machine learning or
deep learning.

[0059] Forexample, the recognition module 331 of the
external electronic device 300 may acquire information
associated with an image segment, such as information
indicating that the pixel coordinate values (100, 101),
(100, 102), (102, 102) and (102, 103) correspond to per-
son’s teeth. Such pixel coordinate values may corre-
spond to pixel coordinate values of the raw image 322.
In addition, the recognition module 331 may acquire clas-
sification information such as, for example, information
indicating that the small raw image 326 belongs to a cat-
egory of "a person located on the street".

[0060] The recognition module 331 may acquire the
classification information by using the recognition result
or using a color distribution in the small raw image 326
without a recognition process. The recognition module
331 may generate correction area information 332 that
includes at least one of the acquired information associ-
ated with at least one image segment or the acquired
classification information. Also, the recognition module
331 may transmit the correction area information 332 to
the electronic device 101. Then the ISP 323 of the elec-
tronic device 101 may correct the raw image 322 by using
the correction area information 332, and thus a corrected
image 324 may be generated. The corrected image 324
may have, forexample, a YUV format. Also, the corrected
image 324 may be stored in the memory 325. Also, the
corrected image 324 may be compressed, for example,
in accordance with the JPEG method, and the com-
pressed image may be stored in the memory 325. Ac-
cording to a certain embodiment, the correction area in-
formation 322 may be generated by the recognition mod-
ule 327 of the electronic device 101 and then delivered
to the ISP 323.

[0061] In various embodiments, the raw image 322
provided from the image sensor 321 may be transmitted
to the external electronic device 300 separately from the
small raw image 326. Using the raw image 322, the ex-
ternal electronic device 300 may generate other correc-
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tion area information. That is, using the raw image 322
having a size greater than the small raw image 326, the
external electronic device 300 (e.g., the ISP 333 thereof)
may generate correction area information different from
the correction area information in case of using the small
raw image 326. This may be referred to as extended cor-
rection area information. Since the raw image 322 may
contain much more information than the small raw image
326, the external electronic device 300 may generate
more detailed correction area information. In various em-
bodiments, the external electronic device 300 (e.g., the
ISP 333 thereof) may generate the extended correction
area information directly from the raw image 322. Also,
using the correction area information previously gener-
ated from the small raw image 326 and also using the
raw image 322, the external electronic device 300 (e.g.,
the ISP 333 thereof) may generate the extended correc-
tion area information.

[0062] In various embodiments, since the raw image
322 is greater in volume than the small raw image 326,
the small raw image 326 may be first transmitted to the
external electronic device 300 and then the raw image
322 may be transmitted to the external electronic device
300. For example, the raw image 322 may be transmitted
to the external electronic device 300 while the ISP 323
performs the correction on the raw image 322. The raw
image 322 may be uploaded to the external electronic
device 300 in a state of being generated by the image
sensor 321 or may be uploaded as a preprocessed image
in which lens distortion compensation or noise removal
has been performed. Such preprocessing may be per-
formed in the external electronic device 300. The external
electronic device 300 may perform demosaic processing
(a digital image process used to reconstruct a full color
image from the incomplete color samples output from an
image sensor overlaid with a color filter array (CFA). Itis
also known as CFA interpolation or color reconstruction),
image format modification, or preprocessing to increase
an object recognition rate. The ISP 333 of the external
electronic device 300 may correct the received raw image
322 by using the previously generated correction area
information 332 or using the extended correction area
information. The raw image 322 may have a higher res-
olution than that of the small raw image 326, so that the
ISP 333 of the external electronic device 300 may acquire
more detailed extended correction area information from
a high quality image. The ISP 333 may generate the ex-
tended correction area information by using both the pre-
viously generated correction area information and the
raw image 322. The ISP 333 may acquire a high quality
image 334 by correcting the raw image 322 through the
extended correction area information. The high quality
image 334 may be stored in the storage 335 of the ex-
ternal electronic device 300 and downloaded to the elec-
tronic device 101.

[0063] The electronic device according to various em-
bodiments may be one of various types of electronic de-
vices. The electronic devices may include, for example,
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a portable communication device (e.g., a smart phone),
a computer device, a portable multimedia device, a port-
able medical device, a camera, a wearable device, or a
home appliance. According to various embodiments, the
electronic device is not limited to those described above.
[0064] It should be appreciated that various embodi-
ments of the present disclosure and the terms used there-
in are not intended to limit the technological features set
forth herein to particular embodiments and include vari-
ous changes, equivalents, or replacements for a corre-
sponding embodiment. With regard to the description of
the drawings, similar reference numerals may be used
to refer to similar or related elements. It is to be under-
stood that a singular form of a noun corresponding to an
item may include one or more of the things, unless the
relevant context clearly indicates otherwise. As used
herein, each of such phrases as "A or B", "at least one
of A and B", "atleast one of A or B", "A, B, or C", "at least
one of A, B, and C", and "at least one of A, B, or C" may
include all possible combinations of the items enumerat-
ed together in a corresponding one of the phrases. As
used herein, such terms as "1st" and "2nd", or "first" and
"second" may be used to simply distinguish a corre-
sponding component from another, and does not limit
the components in other aspect (e.g., importance or or-
der). It is to be understood that if an element (e.g., a first
element) is referred to, with or without the term "opera-
tively" or "communicatively”, as "coupled with", "coupled
to", "connected with", or "connected to" another element
(e.g., a second element), it means that the element may
be coupled with the other element directly (e.g., wiredly),
wirelessly, or via a third element.

[0065] As used herein, the term "module"” may include
a unit implemented in hardware, or hardware pro-
grammed with software, and may interchangeably be
used with other terms, for example, "logic", "logic block",
"part", "circuitry". A module may be a single integral com-
ponent, or a minimum unit or part thereof, adapted to
perform one or more functions. For example, according
to an embodiment, the module may be implemented in
aform of an application-specific integrated circuit (ASIC).
[0066] Various embodiments as set forth herein may
be implemented as software (e.g., the program 140) in-
cluding one or more instructions that are stored in a stor-
age medium (e.g., internal memory 136 or external mem-
ory 138) thatis readable by amachine (e.g., the electronic
device 101). For example, a processor (e.g., the proces-
sor 120) of the machine (e.g., the electronic device 101)
may invoke at least one of the one or more instructions
stored in the storage medium, and execute it, with or
without using one or more other components under the
control of the processor. This allows the machine to be
operated to perform at least one function according to
the at least one instruction invoked. The one or more
instructions may include a code generated by a complier
or a code executable by an interpreter. The machine-
readable storage medium may be provided in the form
of a non-transitory storage medium. Wherein, the term
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"non-transitory" simply means that the storage medium
is a tangible device, and does not include a signal (e.g.,
an electromagnetic wave), but this term does not differ-
entiate between where data is semi-permanently stored
in the storage medium and where the data is temporarily
stored in the storage medium.

[0067] Accordingtoanembodiment, a method accord-
ing to various embodiments of the disclosure may be
included and provided in a computer program product.
The computer program product may be traded as a prod-
uct between a seller and a buyer. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g., compact disc read only mem-
ory (CD-ROM)), or be distributed (e.g., downloaded or
uploaded) online via an application store (e.g., Play
Store™), or between two user devices (e.g., smart
phones) directly. If distributed online, at least part of the
computer program product may be temporarily generat-
ed or at least temporarily stored in the machine-readable
storage medium, such as memory of the manufacturer’s
server, a server of the application store, or a relay server.
[0068] According to various embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or mul-
tiple entities. According to various embodiments, one or
more of the above-described components may be omit-
ted, or one or more other components may be added.
Alternatively or additionally, a plurality of components
(e.g., modules or programs) may be integrated into a
single component. In such a case, according to various
embodiments, the integrated component may still per-
form one or more functions of each of the plurality of
components in the same or similar manner as they are
performed by a corresponding one of the plurality of com-
ponents before the integration. According to various em-
bodiments, operations performed by the module, the pro-
gram, or another component may be carried out sequen-
tially, in parallel, repeatedly, or heuristically, or one or
more of the operations may be executed in a different
order or omitted, or one or more other operations may
be added.

[0069] FIG. 4 is a block diagram illustrating an elec-
tronic device and an external electronic device according
to various embodiments.

[0070] The electronic device 400 includes an image
sensor 411 that takes a photograph of a scene, thereby
resulting in an image. The second processor 412 in-
cludes a raw image processor for generating a version
of the raw image with reduced bandwidth, either a com-
pressed raw image or a small raw image. In some em-
bodiments, the small raw image is transmitted to the ex-
ternal electronic device 470. External electronic device
470 includes an image recognition module that identifies
objects in the image and determines a reliability measure
for each of the identified objects. The user input recog-
nition module 472, prompts the user to input the objects
thatare seenintheimage. The image recognition module
473 locates each of the objects that are input by the user.
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The objects that are among both groups have reliability
measured increased.

[0071] The electronic device 400 (e.g., the electronic
device 101) according to various embodiments may in-
clude a camera module 410, a display 420, a first proc-
essor 430, a first memory 440, an audio device 450, and
an audio output device 460. The camera module 410
according to various embodiments may include an image
sensor411, asecond processor412, and asecond mem-
ory 418. The second processor 412 according to various
embodiments may include a raw image processing mod-
ule 413, an ISP 416, and an encoder 417. At least some
of operations performed by the second processor 412
may be performed by the first processor 430. The raw
image processing module 413, the ISP 416, and the en-
coder 417 may be logical modules, and thus operations
thereof may be performed by the second processor 412
(e.g., the processor 120). In another embodiment, atleast
one of the raw image processing module 413, the ISP
416, and the encoder 417 may be implemented as hard-
ware within the second processor 412.

[0072] Although not shown, the electronic device 400
may include a communication module (e.g., the commu-
nication module 190 of FIG. 1) for data communication
with an external electronic device 470. Also, the external
electronic device 470 may include a communication mod-
ule for data communication with the electronic device
400.

[0073] In various embodiments, the image sensor 411
(e.g., theimage sensor 230 of FIG. 2 or the image sensor
321 of FIG. 3) may acquire various raw images of things
for photography. The image sensor 411 may acquire var-
ious types of raw images depending on a color filter array
(CFA) pattern. The image sensor 411 may acquire a raw
image of a dual pixel (DP) structure (or 2PD) including
different parallax values (or a phase difference) in one
pixel. The image sensor 411 may include a plurality of
image sensors having the same or different characteris-
tics (e.g., a dual sensor such as RGB & RGB, RGB &
Mono or Wide & Tele, or an array sensor having two or
more sensors attached). Using these image sensors, it
is possible to acquire one or more raw images with re-
spect to one scene. The acquired raw image may be
stored in the second memory 418 (e.g., DRAM) as it is
or after additional processing.

[0074] The raw image acquired according to various
embodiments may be formed in various formats (e.g.,
Bayer format). The raw image may be represented by
one color of red (R), green (G) and blue (B) per pixel and
in a bit-depth from 8 to 16 bits. A variety of CFA patterns
may be applied to the raw image. The raw image may
have a layer structure including information of a plurality
of colors (e.g., two or more colors of R, G and B) for one
pixel. Depending on various configurations of the image
sensor, the raw image may include parallax (phase dif-
ference) information as well as color information. Infor-
mation related to image shooting (e.g., time, location,
illumination, etc.) may be generated as metadata and
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stored in association with the raw image. For example,
the second processor 412 may acquire metadata for the
raw image through the image sensor 411. The metadata
acquirable through the image sensor 411 may include a
focal length, an auto focus area, an orientation in case
of shooting, a color space, an exposure time, and the
like. In addition, the metadata may include location infor-
mation on image shooting, etc., which can be obtained
through another sensor (e.g., a GPS sensor) different
from the image sensor.

[0075] In various embodiments, the raw image
processing module 413 may perform various types of
processing on the raw image acquired from the image
sensor 411. For example, the raw image processing
module 413 may perform lens distortion compensation
or noise removal on the raw image.

[0076] The raw image processing module 413 accord-
ing to various embodiments may include a small raw im-
age generation module 414 and a compression module
415. The small raw image generation module 414 may
generate the small raw image from the raw image by
using various down-scale techniques (e.g., operations of
reducing a size or lowering a resolution) or down-sam-
pling techniques (e.g., operations of taking only one or
some of samples). The compression module 415 may
compress the raw image or the small raw image by using
various compression algorithms, and may store the com-
pressed raw image or the compressed small raw image
in the second memory 418. The small raw image may be
temporarily or non-temporarily stored in the second
memory 418. A communication module (not shown, e.g.,
the communication module 190) of the electronic device
400 may transmit the small raw image stored in the sec-
ond memory 418 to the external electronic device 470.
[0077] In various embodiments, the ISP 416 (e.g., the
ISP 260 of FIG. 2 or the ISP 423 of FIG. 3) may perform
image processing on the raw image stored in the second
memory 418. Forexample, using recipe information (e.g.,
image segment, layer, vector, scene category, etc.) ac-
quired from the external electronic device 470 via the
communication module, the ISP 416 may perform vari-
ous kinds of processing (e.g., correction) on the raw im-
age. According to one embodiment, the ISP 416 may
transmit the raw image or the small raw image to the
external electronic device 470 through the communica-
tion module.

[0078] External electronic device 470 includes an im-
age recognition module 473 that identifies objects in the
image and determines a reliability measure for each of
the identified objects. The user input recognition module
472, prompts the user to input the objects that are seen
in the image. The image recognition module 473 locates
each of the objects that are input by the user. The objects
that are among both groups have reliability measured
increased.

[0079] The external electronic device 470 provides
type of objects and locations that are identified with high
reliability. Then the ISP 416 may receive the type of ob-
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jects and locations from the external electronic device
470 through the communication module and process the
raw image. The ISP 416 may compress the processed
raw image in the form of JPEG, for example, and store
the compressed raw image in the first memory 440.
[0080] In various embodiments, the encoder 417 may
encode the raw image processed by the ISP 416 to gen-
erate animage file (e.g., JPEG, MPEG, 360-degree pan-
orama, etc.), and may store the generated image file in
the first memory 440.

[0081] Invarious embodiments, the first processor 430
(e.g., the processor 120 of FIG. 1) may be electrically
connected to the camera module 410, the display 420,
the first memory 440, the input device 450, the audio
output device 460, and the communication module (not
shown), control atleast one of them, and perform various
data processing and operations.

[0082] According to various embodiments, the first
processor 430 may transmit an image (e.g., correspond-
ing to an image being displayed through the display 420)
stored in the electronic device 400 to the external elec-
tronic device 470 through the communication module
such that the external electronic device 470 recognizes
an object (e.g., person, sky, balloon, grass) in the image.
For example, the first processor 430, or the second proc-
essor 412 under the control of the first processor 430,
may acquire the raw image, the small raw image, the
compressed raw image, or the compressed small raw
image from the second memory 418 and transmit the
acquired image to the external electronic device 470
through the communication module. In another example,
the first processor 430 may acquire an image file, corre-
sponding to the image being displayed via the display
420, from the first memory 440 and transmit the image
file to the external electronic device 470.

[0083] According to various embodiments, the first
processor 430 may transmit a user input, acquired in the
electronic device 400, to the external electronic device
470 through the communication module such that the
external electronic device 470 recognizes a word corre-
sponding to the object from the user input. In various
embodiments, the user input may be acquired while the
image corresponding to the image transmitted to the ex-
ternal electronic device 470 is being displayed. For ex-
ample, the user input may be a user’s utterance (e.g.,
"Make the sea color much bluer.") acquired through the
microphone while a certain photo is being provided
through the display 420. In various embodiments, the
first processor 430 may perform preprocessing (e.g.,
noise removal or suppression, conversion to text, auto-
matic gain control (AGC), adaptive echo canceller, etc.)
on the user’s utterance in order to increase a voice rec-
ognition rate in the external electronic device 470 or re-
duce the size of data to be transmitted to the external
electronic device 470. Then the preprocessed utterance
may be transmitted from the electronic device 400 to the
external electronic device 470. In various embodiments,
the user input may be text obtained from the keyboard
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of the electronic device 400 or from the touch-sensitive
display 420, and may be transmitted to the external elec-
tronic device 470 via the communication module.
[0084] The first processor 430 according to various
embodiments may receive object matching information
from the external electronic device 470 in response to
the transmission of the user input and the image (or im-
age file). In various embodiments, the object matching
information may be information associated with a specific
object matched with a specific word (e.g., "sea" as a
grammatical object corresponding to an objectin the user
utterance, "Make the sea color much bluer.") recognized
from the user input among objects in the image. That s,
the object matching information may be information for
identifying an object, which is indicated as an editing tar-
get by the user, selected from among objects in the dis-
played image. For example, the object matching infor-
mation may include pixel coordinate values indicating the
location of the selected object in the image. Additionally,
the first processor 430 may receive information about an
operation (e.g., an editing method) corresponding to a
user’'sintent(e.g., command) from the external electronic
device 470 in response to the transmission of the user
input and the image (or image file) according to various
embodiments.

[0085] Thefirstprocessor430 orthe second processor
412 (e.g., the ISP 416) according to various embodi-
ments may edit an image, based on information received
from the external electronic device 470 in response to
the transmission of the user input and the image (or im-
age file). For example, the first processor 430 or the sec-
ond processor 412 may acquire an image (e.g., corre-
sponding to an image being displayed through the display
420) stored inthe electronic device 400 through the mem-
ory (e.g., the first memory 440 or the second memory
418), and may identify a specific segment in the acquired
image, based on the object matching information re-
ceived from the external electronic device 470. Also, the
first processor 430 may identify a processing method for
the specific segment, based on operation information re-
ceived from the external electronic device 470. Then, the
first processor 430 may edit the image by processing the
specific segment, based on the identified processing
method. The first processor 430 may display the edited
image via the display 420 and store the edited image in
the memory (e.g., the first memory 440 or the second
memory 418).

[0086] According to various embodiments, suchimage
editing may be performed by an external electronic de-
vice in response to the reception of the user input and
the image (or image file) from the electronic device 400.
For example, the external electronic device 470 (e.g., the
ISP 476), or another external electronic device (not
shown, e.g., an image editing server) functionally con-
nected thereto, may perform the image editing and trans-
mit an edited result to the electronic device 400 directly
or via the external electronic device 470.

[0087] The first processor 430 according to various
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embodiments may request a user feedback for the image
editing. For example, the first processor 430 may output
a pop-up message having content of inquiring about the
accuracy of editing (e.g., "Did the sea color become much
bluer?") through the display 420, or may output a corre-
sponding voice through the audio output device 460 (e.g.,
the speaker). In addition, the first processor 430 may
display the edited image segment to be distinguished
from the other image segments. For example, various
techniques of visually distinguishing the image segments
from each other, such as emphasizing the outline of the
edited image segment, may be applied to various em-
bodiments. Such visual distinction may allow the user to
identify the edited image segment and judge whether the
image editing has been done in accordance with his or
her intention. The first processor 430 may obtain a user
feedback on the inquiry through the display 420 or the
input device 450 (e.g., the microphone), and may trans-
mit the user feedback to the external electronic device
470 to use it in improving the performance of image rec-
ognition. According to various embodiments, the external
electronic device 470 may adjust the recognition reliabil-
ity by using the user feedback received from the elec-
tronic device 400.

[0088] If any object other than the objected intended
by the user has been edited as a result of checking the
user feedback, the first processor 430 according to var-
ious embodiments may request the user to directly des-
ignate an editing target. For example, the first processor
430 may output a pop-up message (e.g., "Touch the
sea.") requesting the user to designate an editing target
through the display 420 or may output a corresponding
voice through the audio output device 460 (e.g., the
speaker). The first processor 430 may obtain a user feed-
back on the direct designation request through the dis-
play 420 or the input device (e.g., the microphone), and
may transmit the user feedback to the external electronic
device 470.

[0089] The first processor 430 according to various
embodiments may receive, from the external electronic
device 470, a message of failing to find the editing target
in response to the transmission of the user input and the
image (or image file). Then, the first processor 430 may
request the user to directly designate the editing target.
For example, the first processor 430 may output a pop-
up message (e.g., "Touch the sea.") requesting the user
to designate an editing target through the display 420 or
may output a corresponding voice through the audio out-
put device 460 (e.g., the speaker). The first processor
430 may obtain a user feedback on the direct designation
request through the display 420 or the input device 450
(e.g., the microphone), and may transmit the user feed-
back to the external electronic device 470.

[0090] The external electronic device 470 according to
various embodiments may be implemented as a cloud
server. The external electronic device 470 may perform
functions of a network management for servers consti-
tuting a cloud system and for electronic devices (e.g., the
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electronic device 400) connectable to the cloud system,
a cloud service management associated with providable
services and rights, and a storage management. The ex-
ternal electronicdevice 470 may include a processor471,
adatabase 478, araw image storage 479, and a learning
image storage 480. The processor 471 according to var-
ious embodiments may include a preprocessing module
474, a user input recognition module 472, an image rec-
ognition module 473, an encoder 475, and an ISP 476.
At least some of operations performed by the first proc-
essor 430 or the second processor 412 of the electronic
device 400 may be performed by the processor 471 of
the external electronic device 470. The preprocessing
module 474, the user input recognition module 472, the
image recognition module 473, the encoder 475, and the
ISP 476 may be logical modules, and thus the operations
thereof may be performed by the processor 471 or the
first or second processor 430 or 412 of the electronic
device 400. In another embodiment, at least one of the
preprocessing module 474, the user input recognition
module 472, the image recognition module 473, the en-
coder475, and the ISP 476 may be implemented as hard-
ware within the processor 471 of the external electronic
device 470 or as hardware within the first or second proc-
essor 430 or 412 of the electronic device 400.

[0091] The user input recognition module receives a
user input (e.g., utterance or text) from the electronic de-
vice 400 via a communication module (not shown) of the
external electronicdevice 470. The userinputrecognition
module 472 may acquire various kinds of meaningful in-
formation (e.g., agrammatical subject, a grammatical ob-
ject, a command, etc.) from the user input.

[0092] According to one embodiment, the user input
recognition module 472 may convert utterance to text.
For example, the user input recognition module 472 may
include an acoustic model and a language model. For
example, the acoustic model may include information re-
lated to speech, and the language model may include
information about phoneme units and a combination
thereof. The user input recognition module 472 may con-
vert a user’s utterance into text by using the utterance-
related information and the phonemic-related informa-
tion. Information about the acoustic model and the lan-
guage model may be stored, for example, in the data-
base. The user input recognition module 472 acquires
meaningful information from text (e.g., the userinput con-
verted from utterance to text by the electronic device 400
or the user input recognition module 472) by performing
natural language understanding (NLU). For example, the
user input recognition module 472 may obtain a gram-
matical object by dividing text into sentence components
through a syntactic analysis. Also, the user input recog-
nition module 472 may understand a user’s intention
(e.g., command) by performing a grammatical analysis
or a semantic analysis.

[0093] The user input recognition module 472 gener-
ates an object list from information acquired as a result
of recognizing the user input (e.g., a grammatical object
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"sea" from the user utterance, "Make the sea color much
bluer."). In various embodiments, objects contained in
the object list may be editing targets.

[0094] The user input recognition module 472 accord-
ing to various embodiments may generate operation in-
formation from information acquired as a result of user
input recognition. For example, from the user utterance,
"Make the sea color much bluer.", the operation informa-

tion may include "make 7{—9; bluer" corresponding to a
user intention (command) and also include "sea" and
"much" as parameters necessary for expressing the user
intention. In various embodiments, using the operation
information, the electronic device (e.g., the electronic de-
vice 400 or the external electronic device 470) may per-
form image processing on an object designated as the
editing target.

[0095] The preprocessing module 474 according to
various embodiments may preprocess an image (e.g., a
raw image, a small raw image) or an image file received
from the electronic device 400 and then sends it to the
image recognition module 473 or the ISP 476. For ex-
ample, preprocessing may include an operation of ac-
quiring the raw image by decompressing the image file,
an operating of performing demosaic processing, an op-
eration of transforming an image format into YUV, or the
like.

[0096] The image recognition module 473 according
to various embodiments may receive the image (e.g., the
raw image, the small raw image) from the electronic de-
vice 400 through the communication module of the ex-
ternal electronic device 470 or further through the pre-
processing module 474.

[0097] The image recognition module 473 according
to various embodiments may perform an operation of an-
alyzing various kinds of meaningful information (e.g., ob-
ject recognition, velocity vector representing the velocity
of a specific object in an image, face recognition, seg-
mentation, scene parsing, etc.) from the received image.
The image recognition module 473 may perform an op-
eration of generating, storing, or transmitting the analysis
result in association with the image. The analysis result
may include recipe information such as image segment,
layer, vector, or scene category, and may be utilized in
image processing by the ISP 476.

[0098] The image recognition module 473 acquires
various kinds of meaningful information (e.g., location
information such as pixel coordinate values about each
image segment, identification information of an object
associated with each image segment, reliability associ-
ated with object recognition, etc.) from the received im-
age by using arecognition algorithm obtained by applying
machine learning or deep learning to the learning image
storage 480. According to a certain embodiment, the im-
age recognition module 473 may perform object recog-
nition in an image, based on user information. For exam-
ple, the user information may be acquired from images
(e.g., photos of family and relatives, photos of residence,
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etc.) registered in the database 478.

[0099] The image recognition module 473 according
to various embodiments may identify a specific object
designated as an editing target by the user, by comparing
information acquired as the image recognition result with
information acquired as the speech recognition result.
For example, the image recognition module 473 may re-
ceive information about an object (a grammatical object)
from the user input recognition module 472, and may
identify, as an editing target, a specific object matched
with the grammatical object among objects identified
through image recognition. The image recognition mod-
ule 473 may transmit object matching information about
the identified object to the electronic device 400 or the
ISP 476. Additionally, the image recognition module 473
may identify the object, based on the reliability associated
with the recognition of the object acquired as a result of
image recognition. For example, an image is divided into
one or more image segments, each of which may be
recognized as one or more objects. Also, the object may
have reliability assigned thereto in connection with rec-
ognition. For example, a firstimage segment may be rec-
ognized with a probability (i.e., reliability) of 'sea’ being
80% (first priority) and a probability of sky’ being 20%
(second priority). A second image segment may be rec-
ognized with a probability of ‘sky’ being 80% (first priority)
and a probability of ’sea’ being 20% (second priority). In
this situation, when the editing target recognized from
the user input is 'sea’, the first image segment may be
determined as the editing target because the editing tar-
get is closer to the first image segment in terms of relia-
bility (probabilistically) than to the second image seg-
ment.

[0100] The image recognition module 473 according
to various embodiments may manage objects having
similar meanings (e.g., a bookstore, a bookshop, and a
book stall) as one set of synonyms. Based on such sets
of synonyms, the image recognition module 473 may
identify a specific object designated as the editing target
by the user among objects recognized from the image.
For example, if there is 'a bookstore’ among objects rec-
ognized from the image, but if the userinputhas no 'book-
store’ and has only synonym 'bookshop’ or ’book stall’,
the bookstore’ may be identified as a target designated
by the user.

[0101] The image recognition module 473 adjusts the
reliability associated with the recognition of an object ac-
quired as a result of image recognition, based on a reli-
ability-based matching result. One image segmentisrec-
ognized as a plurality of objects, and priorities are as-
signed to respective objects according to reliability in an
object list corresponding to one image segment. In one
embodiment, the reliability adjustment may be performed
according to the ranking assigned to "an object matched
with the editing target recognized through user input rec-
ognition" among objects. For example, when the top-rank
object is matched with the editing target, the image rec-
ognition module 473 may increase (i.e., upwardly adjust)
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the reliability of the object. If the next-rank (e.g., second
priority) object is matched with the editing target, the im-
age recognition module 473 may decrease (i.e., down-
wardly adjust) the reliability of an object having higher
rank (e.g., the first priority object) and increase the reli-
ability of the corresponding object. Forexample, a certain
image segment may be recognized as a 'sun’ or a 'torch’,
and the probability of being 'sun’ may be higher. In this
situation, if the user input has a 'sun’, the reliability of the
object 'sun’ having the first priority may be increased. If
the user input has a ’torch’, the reliability of the object
’sun’ having the first priority may be decreased and the
reliability of the object 'torch’ having the second priority
may be increased. If an object with lower rank is matched
with the editing target, the image recognition module 473
may perform an operation of changing the ranking. For
example, in case of the second priority matching, it is
possible to change the first and second priorities of ob-
jects to each other.

[0102] The image recognition module 473 according
to various embodiments may adjust the reliability asso-
ciated with the recognition of an object acquired as a
result of image recognition, based on a user feedback
for a matching result. For example, if the user feedback
for the first priority matching indicates a correct answer,
the image recognition module 473 may increase the re-
liability of the first priority object. If the feedback for the
second priority matching indicates a correct answer, the
image recognition module 473 may decrease the relia-
bility of the first priority object and increase the reliability
of the second priority object. If the feedback for the sec-
ond priority matching indicates a correct answer, the im-
age recognition module 473 may change the ranking. If
the feedback for matching indicates an incorrect answer,
the image recognition module 473 may decrease the re-
liability or ranking of the object.

[0103] According to various embodiments, if the user
feedback for the matching result indicates an incorrect
answer or is not matched up to a predetermined rank
(e.g., second priority), the image recognition module 473
may transmit, to the electronic device 400 through the
communication module of the external electronic device
470, a message of requesting the user to directly desig-
nate the editing target. Based on a feedback of this re-
quest, the image recognition module 473 may adjust the
reliability.

[0104] As an example, if there is an object designated
by the user in the object list, the reliability of the object
may be increased (e.g., adjusted upward to exceed the
first priority object, thus priorities being changed).
[0105] As another example, a certain image region
may be recognized as a 'sun’, 'torch’, or ’streetlight’, in
which ’sun’ has the highest priority and ’streetlight’ has
the lowest priority. In this situation, if the user input has
a 'street light (third priority)’ other than a ’sun (first prior-
ity)’ or 'torch (second priority)’, the reliability may be ad-
justed upward (e.g., 100%) for the object 'streetlight’ as
the object closest to the image segment.
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[0106] As still another example, if there is no object
designated by the user in the object list (e.g., if the user
input has neither sun, nor torch, nor streetlight, and has
a word which does not exist in the object list), the word
designated by the user may be added as an object rec-
ognizable in connection with the image segment, and the
reliability thereof may be set to a predetermined value or
less (e.g., 50% or less).

[0107] As yet another example, the absence of an ob-
ject designated by the user in the object list may mean
a recognition error of user input. For example, when the
user pronounces 'sea’, a similar pronunciation other than
‘'sea’ may be recognized due to an error of speech rec-
ognition. This may result in the absence of an object des-
ignated by the user in the object list. In this case, the
image recognition module 473 may transmit a re-request
of the user input to the electronic device 400 through the
communication module of the external electronic device
470. Then, the image recognition module 473 may adjust
reliability, based on a user reaction to the re-request.
[0108] As further another example, a certain image
segment in the image may not be recognized as an ob-
ject. In this situation, when the user selects such an 'un-
identified image segment’, an object designated by the
user may be determined as an object of the image seg-
ment, and the reliability thereof may be set as a prede-
termined value.

[0109] When the user feedback for a matching result
indicates an incorrect answer, the image recognition
module 473 according to various embodiments may de-
termine whether the incorrect answer is intentional. If so,
the image recognition module 473 may transmit a warn-
ing message to the electronic device 400 via the com-
munication module of the external electronic device 470.
For example, when an incorrect answer repeatedly hap-
pens more than a predetermined number of times, a
warning message that indicates a possibility of de-
creased recognition rate may be sent to the user. Ac-
cording to various embodiments, operations for image
recognition (i.e., an image recognition model) in the im-
age recognition module 473 may be personalized to be
adapted to the user. Thus, if the feedback is intentionally
incorrect, the image recognition rate for the user may be
continuously reduced. If the recognition rate of some ob-
jects is lower than the recognition rate of a common rec-
ognition engine, a user’s personalized recognition engine
may be replaced with the common recognition engine of
the initialization value.

[0110] The image recognition module stores the ad-
justed reliability in the learning image storage 480 so that
image recognition is performed using the adjusted relia-
bility.

[0111] ThelSP 476 according to various embodiments
may perform image processing based on recipe informa-
tion acquired through image recognition. The ISP 476
may receive additional information (e.g., a feature vector
representing the feature of an object or a part thereof
(e.g., hair)) corresponding to the recipe information from
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the database 478 and use the received additional infor-
mation in image processing. The processed image may
be transmitted to the electronic device 400 or the encoder
475 or may be stored in the raw image storage 479. The
image processing may include functions such as a white
balance, a color adjustment, a noise reduction, a sharp-
ening, and a detail enhancement. These functions may
be performed for each image segment, based on the rec-
ipe information.

[0112] The encoder 475 according to various embod-
iments may generate an image file (e.g., JPEG, MPEG,
360-degree panorama, etc.) by encoding the raw image
processed by the ISP 476. The image file generated by
the encoder 475 may be transmitted to the electronic
device 400 via the communication module of the external
electronic device 470 or may be stored in the raw image
storage 479.

[0113] FIG. 5 is a flow diagram illustrating operations
of a processor according to various embodiments.
[0114] The operations shown in FIG. 5 may be execut-
ed by the processor 120 of FIG. 1. In addition, such op-
erations may be executed through at least one of the
processors 471, 412, and 430 of FIG. 4.

[0115] According to various embodiments, at opera-
tion 510, the processor may receive an image. For ex-
ample, this image identified by the processor may be a
raw image acquired through the image sensor (e.g., 411
in FIG. 4) or a small raw image acquired through the raw
image processing module (e.g., 413 in FIG. 4). In addi-
tion, the image may be a decompressed version of an
image file acquired through the second memory 418 or
the first memory 430. In various embodiments, objects
in the image may be recognized using various image
recognition schemes (e.g., the image recognition module
473). For example, the image may be divided into a plu-
rality of image segments, and each image segment may
be recognized as one or more objects by various image
recognition schemes.

[0116] According to various embodiments, at opera-
tion 520, the processor may acquire one or more relia-
bilities associated with the recognition of one or more
first objects recognized from the image. For example, the
one or more first objects may be recognized as objects
corresponding to one of the image segments, and the
one or more reliabilities associated with the recognition
of each of the one or more first objects may be acquired
using various image recognition schemes (e.g., image
recognition module 473).

[0117] According to various embodiments, at opera-
tion 530, the processor may acquire a user input from at
least one of, for example, the microphone, the keyboard,
or the touch-sensitive display. Words in the user input
may be recognized through various character recognition
schemes (e.g., the user input recognition module 472).
In certain embodiments, the user may be prompted to
input which objects appear in the image.

[0118] According to various embodiments, at opera-
tion 540, the processor may acquire one or more second
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objects (e.g., a word corresponding to a grammatical ob-
ject among sentence components) from words included
in the user input.

[0119] Atoperation 550, when there is at least one ob-
ject corresponding to the one or more second objects
among the one or more first objects, the processor ad-
justs at least one reliability corresponding to the at least
one object. For example, suppose that the one or more
first objects include a first priority object and a second
priority object the priorities of which are determined in
order of reliability. When the first priority object corre-
sponds to the second object, the reliability of the first
priority object is increased (i.e., adjusted upward). When
the second priority object corresponds to the second ob-
ject, the reliability of the first priority object is decreased
(i.e., adjusted downward) and the reliability of the second
object is increased (i.e., adjusted upward).

[0120] According to various embodiments, at opera-
tion 560, the processor may recognize the one or more
firstobjects by using the image recognition, atleastbased
on the adjusted at least one reliability. For example, the
second priority object before the reliability adjustment
may be recognized as the first priority object after the
reliability adjustment.

[0121] FIG. 6is a signal flow diagram illustrating oper-
ations of a processor for improving an image recognition
rate according to various embodiments.

[0122] The operations shownin FIG. 6 may be execut-
ed through a user interface module 601, an image rec-
ognition module 602, and a user input recognition module
603. At least some of the operations performed by the
user interface module 601, the image recognition module
602, and the user input recognition module 602 may be
executed by the processor 120 of FIG. 1. In addition, at
least some of the operations performed by the user in-
terface module 601, the image recognition module 602,
and the user input recognition module 603 may be exe-
cuted through at least one of the processors 412, 430,
471 of FIG. 4.

[0123] According to various embodiments, at opera-
tion 610, the user interface module 601 may acquire an
image and transmit it to the image recognition module
602. For example, this image may be a raw image ac-
quired through the image sensor (e.g., 411 in FIG. 4) or
a small raw image acquired through the raw image
processing module (e.g., 413 in FIG. 4). In addition, the
image may be a decompressed version of an image file
acquired through the memory (e.g.,418 0or430in FIG. 4).
[0124] According to various embodiments, at opera-
tion 615, the user interface module 601 may acquire a
user input and transmit it to the user input recognition
module 603. This user input may be acquired from at
least one of, for example, the microphone, the keyboard,
or the touch-sensitive display. If the user input is an ut-
terance acquired from the microcomputer, the acquired
utterance may be converted into text and then transmit-
ted to the user input recognition module 603. Alternative-
ly, the user input recognition module 603 may convert
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the utterance into text.

[0125] According to various embodiments, at opera-
tion 620, the image recognition module 602 (e.g., 473 of
FIG. 4) may recognize one or more objects from the re-
ceived image by using an algorithm obtained by applying
various learning engines (e.g., machine learning, deep
learning) to an image storage 604. According to one em-
bodiment, the image recognition module 602 may identify
one or more image segments from the received image
and recognize the identified image segment as at least
one object. In addition, the image recognition module 602
may acquire reliability associated with object recognition
by using the obtained algorithm.

[0126] According to various embodiments, at opera-
tion 625, the user input recognition module 603 (e.g., 472
of FIG. 4) may recognize, as an editing target, an object
designated by the user from the received user input.
[0127] According to various embodiments, at opera-
tion 630, the image recognition module 602 may deter-
mine whether there is a first priority object corresponding
to the object (i.e., the editing target) recognized by the
user input recognition module 603 among one or more
first priority objects recognized from the image.

[0128] According to various embodiments, if it is de-
termined at operation 630 that there is an object corre-
sponding to the editing target among one or more first
priority objects, the image recognition module 602 may
increase (i.e., adjust upward), at operation 635, the reli-
ability of the first priority object corresponding to the ed-
iting target and also store a result of the reliability adjust-
ment in the image storage 604 together with the image.
For example, a first image segment may be recognized
with a probability (i.e., reliability) of ‘'sea’ being 80% (first
priority) and a probability of ‘sky’ being 20% (second pri-
ority). Also, a second image segment may be recognized
with a probability of 'sky’ being 80% (first priority) and a
probability of 'sea’ being 20% (second priority). In this
situation, when an object (i.e., a grammatical object) rec-
ognized from the user input is 'sea’, a target that seems
to be designated by the user may be determined as the
firstimage segment because itis closer to the firstimage
segment in terms of reliability (probabilistically) than to
the second image segment. Therefore, the reliability of
the first priority object ’'sea’ in the first image segment
may be increased (i.e., adjusted upward). In addition, the
reliability of the second priority object 'sky’ in the first
image segment may be decreased (i.e., adjusted down-
ward).

[0129] According to various embodiments, if it is de-
termined at operation 630 that there is no object corre-
sponding to the editing target among the one or more
first priority objects, the image recognition module 602
may determine at operation 640 whether there is an ob-
ject corresponding to the editing target among one or
more second priority objects recognized from the image.
[0130] According to various embodiments, if it is de-
termined at operation 640 that there is an object corre-
sponding to the editing target among one or more second

10

15

20

25

30

35

40

45

50

55

17

EP 3 673 409 B1 30

priority objects, the image recognition module 602 may
increase (i.e., adjust upward), at operation 645, the reli-
ability of the second priority object corresponding to the
editing target, decrease (i.e., adjust downward) the reli-
ability of the first priority object in the corresponding im-
age segment, and also store a result of the reliability ad-
justment in the image storage 604 together with the im-
age. As in the above example, the first image segment
may be recognized with a probability (i.e., reliability) of
'sea’ being 80% (first priority) and a probability of ’sky’
being 20% (second priority). Also, the second image seg-
ment may be recognized with a probability of ‘sky’ being
80% (first priority) and a probability of 'sea’ being 20%
(second priority). Further, a third image segment may be
recognized with a probability of 'torch’ being 80% (first
priority) and a probability of 'sun’ being 20% (second pri-
ority). Inthis situation, when an object (i.e., agrammatical
object) recognized from the user input is 'sun’, the relia-
bility of the second priority object 'sun’ in the third image
segment may be increased (i.e., adjusted upward), and
the reliability of the first priority object 'torch’ in the third
image segment may be decreased (i.e., adjusted down-
ward) so that such priorities are reversed.

[0131] According to various embodiments, if it is de-
termined at operation 640 that there is no object corre-
sponding to the editing target among one or more second
priority objects, the image recognition module 602 may
transmit, at operation 650, a message of requesting the
user to directly designate the editing target to the user
interface module 601. For example, ifthe image is divided
into the firstto fourthimage segments as a result ofimage
recognition, the fourth image segment may not be iden-
tified as a corresponding object contrary to the other im-
age segments being identified as one or more objects as
described above. In this situation, if an object (a gram-
matical object) recognized from the user inputis a‘cloud’,
operation 650 may be performed.

[0132] According to various embodiments, in response
to the request message received from the image recog-
nition module 602, the user interface module 601 may
output a message having the content of requesting a di-
rect designation (e.g., "Touch the cloud.") at operation
655. For example, the user interface module 601 may
output a pop-up message through the display or output
a voice corresponding to the content through the speak-
er.

[0133] According to various embodiments, at opera-
tion 660, the user interface module 601 may acquire a
user feedback (e.g., information about animage segment
selected by the user) through the display or the input
device (e.g., the microphone), and may transmit the user
feedback to the image recognition module 602.

[0134] According to various embodiments, at opera-
tion 665, the image recognition module 602 may deter-
mine the reliability of the object, based on the user feed-
back, and may store result information associated with
the determination of reliability in the image storage to-
gether with the image. For example, if there is an object
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designated by the user in a list of previously recognized
objects, the reliability of the object may be adjusted up-
ward. Ifthe objectlist does not have the object designated
by the user, the reliability of the object may be set to a
predetermined value (e.g., 50%).

[0135] FIG. 7 is a diagram illustrating operations of an
electronic device and an external electronic device ac-
cording to various embodiments.

[0136] Referring to FIG. 7, an electronic device 710
may include all or a part of the electronic device 101 of
FIG. 1 or of the electronic device 400 of FIG. 4. An ex-
ternal electronic device 700 (e.g., 470 of FIG. 4) may
include an image recognition module 740, a user input
recognition module 720, and an image correction module
730. The image recognition module 740, the user input
recognition module 720, and the image correction mod-
ule 730 are functionally connected to each other, thereby
freely transferring and sharing data therebetween. Ac-
cording to one embodiment, the image recognition mod-
ule 740, the user input recognition module 720, and the
image correction module 730 may be logical modules,
and thus at least one processor (e.g., 412, 430, 471 in
FIG. 4) may perform their operations. According to one
embodiment, at least one of the image recognition mod-
ule 740, the user input recognition module 720, and the
image correction module 730 may be implemented as
hardware within the processor (e.g., 412, 430, or 471 in
FIG. 4). According to one embodiment, the processor
(e.g., 412 or 430 in FIG. 4) of the electronic device 710
may perform the same operation as that of the image
correction module 730.

[0137] According to various embodiments, an image
751 acquired by the electronic device 710 may be trans-
mitted to the image recognition module 740 of the exter-
nal electronic device 700. In addition, a user input 753
(e.g., utterance or text) acquired by the electronic device
710 may be transmitted to the user inputrecognition mod-
ule 720 of the external electronic device 710.

[0138] The user input recognition module 720 (e.g.,
472 of FIG. 4) performs object recognition from the user
input and then transmit a user input recognition result
754 to the electronic device 710 or the image correction
module 730.

[0139] According to various embodiments, the image
correction module 730 may include various members for
image correction, such as the ISP (e.g., 476 in FIG. 4),
the encoder (e.g., 475 in FIG. 4), and the preprocessing
module (e.g., 474 in FIG. 4). The image correction mod-
ule 730 may perform image correction based on the im-
age recognition result 752 and the user input recognition
result 754. Then, the image correction module 730 may
transmit a corrected image 756 to the electronic device
710.

[0140] According to various embodiments, the image
recognition module 740 (e.g.,473 in FIG. 4) may perform
object recognition from an image. According to one em-
bodiment, when performing the object recognition based
on a deep learning recognition model, the image recog-
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nition module 740 may use differently learned recognition
models for the respective users. For example, personal-
ized recognition models 750 in which a user’s native lan-
guage, user-related persons, a residential environment,
etc. are considered may be stored in the database, and
the image recognition module 740 may retrieve a suitable
recognition model for the user of the electronic device
710 to perform the object recognition. The image recog-
nition module 740 may transmit the image recognition
result 752 to the electronic device 710 or the image cor-
rection module 730.

[0141] According to various embodiments, the image
recognition module 740 may adjust the object reliability,
based on a feedback 757 received from the electronic
device 710 as a user’s response to the corrected image
756, and may also perform an update 758 of the user’s
recognition model, based on result information related to
the reliability adjustment. Various examples regarding
the user feedback and the reliability adjustment are as
previously discussed with reference to FIGS. 4 to 6.
[0142] According to various embodiments of the
present disclosure, an electronic device may comprise a
communication module, and a processor functionally
connected to the communication module. The processor
may be configured to identify an image including one or
more objects, to acquire one or more first objects corre-
sponding to at least a part of the one or more objects and
recognized at least based on an image recognition
scheme, and one or more reliabilities associated with rec-
ognition of the one or more first objects, to acquire an
input including information having one or more words as-
sociated with the image, to acquire one or more second
objects corresponding to at least a part of the one or more
words and recognized at least based on a character rec-
ognition scheme, to, when there is at least one object
corresponding to the one or more second objects among
the one or more first objects, adjust at least one reliability
corresponding to the at least one object among the one
or more reliabilities, and to recognize the one or more
first objects by using the image recognition scheme at
least based on the one or more reliabilities including the
adjusted at least one reliability.

[0143] The processor may be further configured to ad-
just upward at least one reliability corresponding to the
at least one object among the one or more reliabilities
when there is the at least one object corresponding to
the one or more second objects among the one or more
first objects.

[0144] The processor may be further configured to de-
termine, among the first objects, a first object set corre-
sponding to a first priority and a second object set cor-
responding to a second priority lower than the first priority,
to, when an object corresponding to the one or more sec-
ond objects is included in the first object set, adjust up-
ward a reliability of the object corresponding to the one
or more second objects included in the first object set,
and to, when an object corresponding to the one or more
second objects is not included in the first object set and
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included in the second object set, adjust upward a relia-
bility of the object corresponding to the one or more sec-
ond objects included in the second object set and adjust
downward a reliability of at least one object included in
the first object set.

[0145] The processor may be further configured to out-
put an input request corresponding to the one or more
second objects when there is no object corresponding to
the one or more second objects among the one or more
first objects.

[0146] The processor may be further configured to se-
lect one of a plurality of image segments of the image,
based on a user reaction to the input request, to deter-
mine the one or more second objects as an object cor-
responding to the selected image segment, and to de-
termine a reliability of the object corresponding to the
selected image segment.

[0147] The processor may be further configured to ad-
just upward the reliability of the object corresponding to
the selected image segment when there is the object
corresponding to the selected image segmentin the one
or more first objects.

[0148] The processor may be further configured to dis-
play a corrected image whichis corrected fromthe image,
at least based on the image recognition scheme, to ac-
quire another input associated with the displayed cor-
rected image, and to adjust at least one reliability among
the one or more reliabilities, based on the another input
according to the character recognition scheme.

[0149] The processor may be further configured to,
when the input includes a user utterance, convert the
utterance into text as a part of the character recognition
scheme, and to recognize the one or more words from
the text.

[0150] The electronic device may further comprise a
camera functionally connected to the processor, and the
processor may be further configured to acquire a first
image by using the camera, to generate a second image
having a smaller size than a size of the first image by
using the first image, and to transmit the second image
to the external electronic device through the communi-
cation module such that the external electronic device
recognizes the one or more first objects and the one or
more reliabilities from the second image.

[0151] The electronic device may further comprise a
microphone functionally connected to the processor, and
the processor may be further configured to acquire a user
input from the microphone, and to transmit the user input
to the external electronic device through the communi-
cation module such that the external electronic device
recognizes the one or more second objects from the user
input.

[0152] The processor may be further configured to
store the adjusted reliability together with the image in
an image storage which is used in object recognition
based on the image recognition scheme.

[0153] The electronic device may further comprise a
camera functionally connected to the processor, and the
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processor may be further configured to acquire an image
by using the camera, and to recognize the one or more
first objects and the one or more reliabilities by using the
acquired image.

[0154] According to various embodiments of the
present disclosure, an electronic device may comprise a
touch-sensitive display, an input device, a camera, a
communication module, and a processor functionally
connected to the touch-sensitive display, the input de-
vice, the camera, and the communication module. The
processor may be configured to acquire a first image
through the camera, to display a second image corre-
sponding to the firstimage on the touch-sensitive display,
to acquire a user input through at least one of the touch-
sensitive display or the input device while the second
image is displayed, to transmit the first image and the
user input to the external electronic device through the
communication module such that the external electronic
device performs recognition of an object corresponding
to the user input among objects of the first image, to re-
ceive a result of the recognition from the external elec-
tronic device, to acquire a first user reaction to the result
through at least one of the touch-sensitive display or the
input device, and to transmit the first reaction to the ex-
ternal electronic device through the communication mod-
ule such that the external electronic device adjusts a re-
liability associated with the object recognition, based on
the first reaction.

[0155] The processor may be further configured to re-
ceive, from the external electronic device through the
communication module, a message indicating no object
corresponding to the user input among objects of the first
image or indicating a re-request of a userinput, to acquire
a second user reaction to the message through at least
one of the touch-sensitive display or the input device,
and to transmit the second reaction to the external elec-
tronic device through the communication module such
that the external electronic device adjusts the reliability
associated with the object recognition, based on the sec-
ond reaction.

[0156] According to various embodiments of the
present disclosure, a method of operating an electronic
device may comprise identifying an image including one
or more objects; acquiring one or more first objects cor-
responding to at least a part of the one or more objects
and recognized at least based on an image recognition
scheme, and one or more reliabilities associated with rec-
ognition of the one or more first objects; acquiring an
input including information having one or more words as-
sociated with the image; acquiring one or more second
objects corresponding to at least a part of the one or more
words and recognized at least based on a character rec-
ognition scheme; when there is at least one object cor-
responding to the one or more second objects among
the one or more first objects, adjust at least one reliability
corresponding to the at least one object among the one
or more reliabilities; and recognize the one or more first
objects by using the image recognition scheme at least
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based on the one or more reliabilities including the ad-
justed at least one reliability.

Claims

1.

An electronic (470) device comprising:
a processor (471) comprising:

an image recognition module (473, 602,
730) configured to:

receive an image including one or more
objects;

divide the image into one or more image
segments;

recognize first objects in each of the
one or more image segments; and
assign a reliability to each of the first
objects recognized in each of the one
or more image segments, and

a user input recognition module (472, 603,
720) configured to:

receive a user input including informa-
tion having one or more words from an
external electronic device; and
performing natural language under-
standing, NLU, to generate a listinclud-
ing a

second object corresponding to at least a
part of the one or more words, and

a learning image storage (480, 604) configured
to store the reliability of each of the first objects
together with the image;

wherein the image recognition module (473,
602, 730) is further configured to:

determine, among the first objects, a first
object set corresponding to a first priority
and a second object set corresponding to a
second priority lower than the first priority;
determine whether there is an object corre-
sponding to the second object among the
first objects;

when an object corresponding to the sec-
ond object is included in the first object set,
adjust upward a reliability of the object cor-
responding to the second object included in
the first object set;

when an object corresponding to the sec-
ond object is not included in the first object
set and included in the second object set,
adjust upward a reliability of the object cor-
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responding to the second object included in
the second object set and adjust downward
areliability of at least one object included in
the first object set;

if it is determined that there are no objects
corresponding to the second object among
the first objects, transmit an input request
corresponding to the second object to an
external device;

select one of a plurality of image segments
of the image, based on a user reaction to
the input request;

determine the second object as an object
corresponding to the selected image seg-
ment; and

determine a reliability of the object corre-
sponding to the selected image segment,
and

wherein the learning image storage (480, 604)
is further configured to:

store the adjusted reliability so that image rec-
ognition may be performed based on the one or
more reliabilities including the adjusted reliabil-

ity.

The electronic device of claim 1, wherein the proc-
essor is further configured to adjust upward the re-
liability of the object corresponding to the selected
image segment when there is the object correspond-
ing to the selected image segment in the first objects.

The electronic device of claim 1, wherein the proc-
essor is further configured to:

display a corrected image which is corrected
from the image, at least based on animage rec-
ognition scheme,

acquire an other input associated with the dis-
played corrected image, and

adjust at least one reliability among the one or
more reliabilities, based on the other input.

The electronic device of claim 1, wherein the proc-
essor is further configured to, when the input in-
cludes a user utterance, convert the utterance into
text, and to recognize the one or more words from
the text.

The electronic device of claim 1, further comprising:

a camera functionally connected to the proces-
sor,
wherein the processor is further configured to:

acquire a first image by using the camera,
generate a second image having a smaller
size than a size of the first image by using
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the first image, and

transmit the second image to an external
electronic device through a communication
module such thatthe external electronic de-
vice recognizes the one or more first objects
and the one or more reliabilities from the
second image.

6. The electronic device of claim 1, further comprising:

a microphone functionally connected to the
processor,
wherein the processor is further configured to:

acquire a user input from the microphone,
and

transmit the user input to the external elec-
tronic device through a communication
module such that a external electronic de-
vice recognizes the second object from the
user input.

7. The electronic device of claim 1, wherein the proc-
essor is further configured to store an adjusted reli-
ability together with the image in an image storage
which is used in object recognition based on an im-
age recognition scheme.

8. The electronic device of claim 1, further comprising:

a camera functionally connected to the proces-
sor,
wherein the processor is further configured to:

acquire an image by using the camera, and
recognize the first objects and the one or
more reliabilities by using the acquired im-
age.

9. A method of operating an electronic device, the
method comprising:

receiving an image including one or more ob-
jects;

dividing the image into one or more image seg-
ments;

recognizing first objects in each of the one or
more segments;

assigning a reliability to each of the first objects
recognized in each of the one or more image
segments;

receiving a user input including information hav-
ing one or more words from an external elec-
tronic device;

performing natural language understanding,
NLU, to generate a listincluding a second object
corresponding to at least a part of the one or
more words;

10

15

20

25

30

35

40

45

50

55

21

38

determining, among the first objects, a first ob-
ject set corresponding to a first priority and a
second object set corresponding to a second
priority lower than the first priority;

determining whether there is an object corre-
sponding to the second object among the first
objects;

when an object corresponding to the second ob-
ject is included in the first object set, adjusting
upward a reliability of the object corresponding
to the second object included in the first object
seft;

when an object corresponding to the second ob-
ject is not included in the first object set and in-
cluded in the second object set, adjusting up-
ward a reliability of the object corresponding to
the second object included in the second object
set and adjusting downward a reliability of at
least one object included in the first object set;
if it is determined that there are no objects cor-
responding to the second object among the first
objects, transmitting an input request corre-
sponding to the second object to an external de-
vice;

selecting one of a plurality of image segments
of the image, based on a user reaction to the
input request;

determining the second object as an object cor-
responding to the selected image segment;
determining a reliability of the object corre-
sponding to the selected image segment; and
storing the adjusted reliability so thatimage rec-
ognition may be performed based on the one or
more reliabilities including the adjusted reliabil-

ity.

Patentanspriiche

Elektronische Vorrichtung (470), die Folgendes um-
fasst:

einen Prozessor (471), der Folgendes umfasst:

ein Bilderkennungsmodul (473, 602, 730),
das zu Folgendem ausgelegt ist:

Empfangen eines Bildes, das ein oder
mehrere Objekte enthalt,

Unterteilen des Bildes in ein oder meh-
rere Bildsegmente,

Erkennen erster Objekte in jedem des
einen oder der mehreren Bildsegmen-
te, und

Zuweisen einer Zuverlassigkeit zu je-
dem der ersten Objekte, die in jedem
des einen oder der mehreren Bildseg-
mente erkannt wurden; und
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ein  Benutzereingabe-Erkennungsmodul
(472, 603, 720), das zu Folgendem ausge-
legt ist:

Empfangen einer Benutzereingabe,
die Informationen mit einem oder meh-
reren Wortern enthalt, aus einer exter-
nen elektronischen Vorrichtung, und
Durchfiihren von natlirlichem Sprach-
verstandnis (NLU, Natural Language
Understanding), um eine Liste zu er-
zeugen, die ein zweites Objekt enthalt,
das mindestens

einem Teil des einen oder der mehreren
Worter entspricht; und

einen lernenden Bildspeicher (480, 604), der so
ausgelegt ist, dass er die Zuverlassigkeit eines
jeden der ersten Objekte zusammen mit dem
Bild speichert;

wobei das Bilderkennungsmodul (473, 602,
730) ferner zu Folgendem ausgelegt ist:

Bestimmen, unter den ersten Objekten, ei-
nes ersten Objektsatzes entsprechend ei-
ner ersten Prioritdt und eines zweiten Ob-
jektsatzes entsprechend einer zweiten Pri-
oritat, die niedriger ist als die erste Prioritat,
Bestimmen, ob es unter den ersten Objek-
ten ein dem zweiten Objekt entsprechendes
Objekt gibt,

wenn ein dem zweiten Objekt entsprechen-
des Objekt in dem ersten Objektsatz ent-
halten ist, Anpassen einer Zuverlassigkeit
des dem zweiten Objekt entsprechenden
Objekts, das in dem ersten Objektsatz ent-
halten ist, nach oben,

wenn ein dem zweiten Objekt entsprechen-
des Objekt nicht in dem ersten Objektsatz
enthalten ist, aber in dem zweiten Objekt-
satz enthalten ist, Anpassen einer Zuver-
Iassigkeit des dem zweiten Objekt entspre-
chenden Objekts, das in dem zweiten Ob-
jektsatz enthalten ist, nach oben und An-
passen einer Zuverlassigkeit von mindes-
tens einem in dem ersten Objektsatz ent-
haltenen Objekt nach unten,

falls bestimmt wird, dass es unter den ers-
ten Objekten keine dem zweiten Objekt ent-
sprechenden Objekte gibt, Ubertragen ei-
ner dem zweiten Objekt entsprechenden
Eingabeanfrage an eine externe Vorrich-
tung,

Auswahlen eines aus der Vielzahl von Bild-
segmenten des Bildes, basierend auf einer
Benutzerreaktion auf die Eingabeanfrage,

Bestimmen des zweiten Objekts als ein Ob-

10

15

20

25

30

35

40

45

50

55

22

jekt, das dem ausgewahlten Bildsegment
entspricht, und
Bestimmen einer Zuverlassigkeit des Ob-
jekts, das dem ausgewahlten Bildsegment
entspricht; und

wobei der lernende Bildspeicher (480, 604) fer-
ner zu Folgendem ausgelegt ist:

Speichern der angepassten Zuverlassigkeit, so
dass die Bilderkennung basierend auf der einen
oder den mehreren Zuverlassigkeiten, ein-
schliellich der angepassten Zuverlassigkeit,
durchgefiihrt werden kann.

Elektronische Vorrichtung nach Anspruch 1, wobei
der Prozessor ferner ausgelegt ist, um die Zuverlas-
sigkeit des dem ausgewahlten Bildsegment entspre-
chenden Objekts nach oben anzupassen, wenn das
dem ausgewahlten Bildsegment entsprechende Ob-
jekt in den ersten Objekten vorhanden ist.

Elektronische Vorrichtung nach Anspruch 1, wobei
der Prozessor ferner zu Folgendem ausgelegt ist:

Anzeigen eines korrigierten Bildes, das aus dem
Bild korrigiert wurde, mindestens basierend auf
einem Bilderkennungsschema,

Erfassen einer anderen Eingabe, die mit dem
angezeigten korrigierten Bild verknUpft ist, und
Anpassen mindestens einer Zuverlassigkeit un-
ter der einen oder den mehreren Zuverlassig-
keiten, basierend auf der anderen Eingabe.

Elektronische Vorrichtung nach Anspruch 1, wobei
der Prozessor ferner ausgelegtist, um, wenn die Ein-
gabe eine BenutzerauRerung enthélt, die AuRerung
in Text umzuwandeln und das eine oder die mehre-
ren Worter aus dem Text zu erkennen.

Elektronische Vorrichtung nach Anspruch 1, die fer-
ner Folgendes umfasst:

eine funktional mit dem Prozessor verbundene
Kamera,

wobei der Prozessor ferner zu Folgendem aus-
gelegt ist:

Erhalten eines ersten Bildes unter Verwen-
dung der Kamera,

Erzeugen eines zweiten Bildes, das eine
geringere GroRe als die des ersten Bildes
aufweist, unter Verwendung des ersten Bil-
des, und

Ubertragen des zweiten Bildes an eine ex-
terne elektronische Vorrichtung lber ein
Kommunikationsmodul, so dass die exter-
ne elektronische Vorrichtung das eine oder
die mehreren ersten Objekte und die eine
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oder die mehreren Zuverlassigkeiten aus
dem zweiten Bild erkennt.

Elektronische Vorrichtung nach Anspruch 1, die fer-
ner Folgendes umfasst:

ein funktional mit dem Prozessor verbundenes
Mikrofon,
wobei der Prozessor ferner zu Folgendem aus-
gelegt ist:

Erhalten einer Benutzereingabe aus dem
Mikrofon, und

Ubertragen der Benutzereingabe an die ex-
terne elektronische Vorrichtung Uber ein
Kommunikationsmodul, so dass eine exter-
ne elektronische Vorrichtung das eine oder
die mehreren zweiten Objekte anhand der
Benutzereingabe erkennt.

Elektronische Vorrichtung nach Anspruch 1, wobei
der Prozessor ferner ausgelegt ist, um eine ange-
passte Zuverlassigkeit zusammen mit dem Bild in
einem Bildspeicher zu speichern, der bei der Ob-
jekterkennung verwendet wird, basierend auf dem
Bilderkennungsschema.

Elektronische Vorrichtung nach Anspruch 1, die fer-
ner Folgendes umfasst:

eine funktional mit dem Prozessor verbundene
Kamera,

wobei der Prozessor ferner zu Folgendem aus-
gelegt ist:

Erhalten eines Bildes unter Verwendung
der Kamera, und

Erkennen der ersten Objekte und der einen
oder mehreren Zuverlassigkeiten unter
Verwendung des erhaltenen Bildes.

9. Verfahren zum Betrieb einer elektronischen Vorrich-

tung, wobei das Verfahren Folgendes umfasst:

Empfangen eines Bildes, das ein oder mehrere
Objekte enthalt;

Unterteilen des Bildes in ein oder mehrere Bild-
segmente;

Erkennen erster Objekte in jedem des einen
oder der mehreren Bildsegmente;

Zuweisen einer Zuverlassigkeit zu jedem der
ersten Objekte, die in jedem des einen oder der
mehreren Bildsegmente erkannt wurden;
Empfangen einer Benutzereingabe, die Infor-
mationen miteinem oder mehreren Wortern ent-
halt, aus einer externen elektronischen Vorrich-
tung;

Durchflihren von natlrlichem Sprachverstand-
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nis (NLU, Natural Language Understanding),
um eine Liste zu erzeugen, die ein zweites Ob-
jekt enthalt, das mindestens einem Teil des ei-
nen oder der mehreren Worter entspricht;
Bestimmen, unter den ersten Objekten, eines
ersten Objektsatzes entsprechend einer ersten
Prioritdt und eines zweiten Objektsatzes ent-
sprechend einer zweiten Prioritat, die niedriger
ist als die erste Prioritat;

Bestimmen, ob es unter den ersten Objekten ein
dem zweiten Objekt entsprechendes Objekt
gibt,

wenn ein dem zweiten Objekt entsprechendes
Objekt in dem ersten Objektsatz enthalten ist,
Anpassen einer Zuverlassigkeit des dem zwei-
ten Objekt entsprechenden Objekts, das in dem
ersten Objektsatz enthalten ist, nach oben;
wenn ein dem zweiten Objekt entsprechendes
Objekt nicht in dem ersten Objektsatz enthalten
ist,

aber in dem zweiten Objektsatz enthalten ist,
Anpassen einer Zuverlassigkeit des dem zwei-
ten Objekt entsprechenden Objekts, das in dem
zweiten Objektsatz enthalten ist, nach oben und
Anpassen einer Zuverlassigkeit von mindestens
einem in dem ersten Objektsatz enthaltenen
Objekt nach unten;

falls bestimmt wird, dass es unter den ersten
Objekten keine dem zweiten Objekt entspre-
chenden Objekte gibt, Ubertragen einer dem
zweiten Objekt entsprechenden Eingabeanfra-
ge an eine externe Vorrichtung;

Auswahlen eines aus der Vielzahl von Bildseg-
menten des Bildes, basierend auf einer Benut-
zerreaktion auf die Eingabeanfrage;
Bestimmen des zweiten Objekts als ein Objekt,
das dem ausgewahlten Bildsegment entspricht;
Bestimmen einer Zuverlassigkeit des Objekts,
das dem ausgewahlten Bildsegment entspricht;
und

Speichern der angepassten Zuverlassigkeit, so
dass die Bilderkennung basierend auf der einen
oder

den mehreren Zuverlassigkeiten, einschlief3lich
der angepassten Zuverlassigkeit, durchgefiihrt
werden kann.

Revendications

1.

Appareil électronique (470) comprenant :

un processeur (471) comprenant :

un module de reconnaissance d’image
(473, 602, 730) congu pour :

recevoir une image comportant un ou
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plusieurs objets,

diviser 'image en un ou plusieurs seg-
ments d’'image,

reconnaitre des premiers objets dans
le ou les segments d'image respectifs,
et

attribuer une fiabilité a chacun des pre-
miers objets reconnus dans le ou les
segments d'image respectifs, et

un module de reconnaissance d’entrée uti-
lisateur (472, 603, 720) congu pour :

recevoir une entrée utilisateur compor-
tant des informations renfermant un ou
plusieurs mots en provenance d’un ap-
pareil électronique externe, et
effectuer une opération de compréhen-
sion du langage naturel (NLU, natural
language understanding) pour générer
une liste comportant un deuxieme objet
correspondant

a au moins une partie du ou des mots, et

un dispositif de stockage d’images d’apprentis-
sage (480, 604) congu pour stocker la fiabilité
de chacun des premiers objets conjointement
avec I'image,

ledit module de reconnaissance d’'image (473,
602, 730) étant en outre congu pour :

déterminer, parmi les premiers objets, un
premier ensemble d’objets correspondant
a une premiere priorité et un deuxiéme en-
semble d’objets correspondant a une
deuxiéme priorité inférieure a la premiére
priorité,

déterminer s’il existe un objet correspon-
dant au deuxiéme objet parmi les premiers
objets,

lorsqu’un objet correspondant au deuxiéme
objet est présent dans le premier ensemble
d’objets, ajuster a la hausse la fiabilité de
I'objet correspondant au deuxieme objet
présent dans le premier ensemble d’objets,
lorsqu’un objet correspondant au deuxiéme
objet n’est pas présent dans le premier en-
semble d’objets mais est présent dans le
deuxiéeme ensemble d’objets, ajuster a la
hausse la fiabilité de I'objet correspondant
au deuxiéme objet présent dans le deuxie-
me ensemble d’objets et ajuster a la baisse
la fiabilité d’au moins un objet présent dans
le premier ensemble d’objets,

s’il est déterminé qu’il n’y a aucun objet cor-
respondant au deuxieme objet parmi les
premiers objets, transmettre a un appareil
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externe une requéte d’entrée correspon-
dant au deuxiéme objet,

sélectionnerun segmentd’image d’une plu-
ralit¢ de segments d’'image de I'image, en
fonction de la réaction de l'utilisateur a la
requéte d’entrée,

déterminer le deuxiéme objet comme objet
correspondant au segment d’'image sélec-
tionné, et

déterminer la fiabilité de I'objet correspon-
dant au segment d’'image sélectionné, et

ledit dispositif de stockage d’images d’appren-
tissage (480, 604) étant en outre congu pour :
stocker la fiabilité ajustée de telle maniere que
lareconnaissance d’image pourra s’effectueren
fonction de la ou des fiabilités, y compris la fia-
bilité ajustée.

Appareil électronique selon la revendication 1, dans
lequel le processeur est en outre congu pour ajuster
a la hausse la fiabilité de I'objet correspondant au
segment d’'image sélectionné lorsque I'objet corres-
pondant au segment d’'image sélectionné est pré-
sent parmi les premiers objets.

Appareil électronique selon la revendication 1, dans
lequel le processeur est en outre congu pour :

afficher une image corrigée, qui a été corrigée
a partir de I'image, au moins en fonction d’'un
schéma de reconnaissance d'image,

acquérir une autre entrée associée a I'image
corrigée affichée, et

ajuster au moins une fiabilité parmila ou les fia-
bilités, en fonction de ladite autre entrée.

Appareil électronique selon la revendication 1, dans
lequelle processeur esten outre congu pour, lorsque
I'entrée comprend une parole émanant de I'utilisa-
teur, convertir ladite parole en texte, et pour recon-
naitre le ou lesdits mots a partir du texte.

Appareil électronique selon la revendication 1, com-
prenant en outre :

une caméra connectée de maniére fonctionnelle
au processeur,
ledit processeur étant en outre congu pour :

acquérir une premiére image a l'aide de la
caméra,

générer une deuxiéme image de taille infé-
rieure ala taille de la premiéreimage al'aide
de la premiére image, et

transmettre la deuxiéme image a un appa-
reil électronique externe par I'intermédiaire
d’'un module de communication de sorte
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que l'appareil électronique externe recon-
naisse le ou les premiers objets et la ou les
fiabilités a partir de la deuxiéme image.

6. Appareil électronique selon la revendication 1, com-
prenant en outre :

un microphone connecté de maniére fonction-
nelle au processeur,
ledit processeur étant en outre congu pour :

acquérir une entrée utilisateur a partir du
microphone, et

transmettre I'entrée utilisateur a I'appareil
électronique externe par lintermédiaire
d’'un module de communication de sorte
qu’un appareil électronique externe recon-
naisse le ou les deuxiémes objets a partir
de I'entrée utilisateur.

7. Appareil électronique selon la revendication 1, dans
lequel le processeur est en outre congu pour stocker
une fiabilité ajustée, conjointement avec l'image,
dans un dispositif de stockage d’'images servant a
la reconnaissance d’objets en fonction du schéma
de reconnaissance d’'image.

8. Appareil électronique selon la revendication 1, com-
prenant en outre :

une caméraconnectée de maniére fonctionnelle
au processeur,
ledit processeur étant en outre congu pour :

acquérir une image a l'aide de la caméra, et
reconnaitre les premiers objets et la ou les
fiabilités a I'aide de I'image acquise.

9. Procédé d’exploitation d’'un appareil électronique, le
procédé comprenant :

recevoir une image comportant un ou plusieurs
objets,

diviser I'image en un ou plusieurs segments
d’'image,

reconnaitre des premiers objets dans le ou les
segments d'image respectifs,

attribuer une fiabilité a chacun des premiers ob-
jets reconnus dans le ou les segments d'image
respectifs,

recevoir une entrée utilisateur comportant des
informations renfermant un ou plusieurs mots
en provenance d’un appareil électronique exter-
ne,

effectuer une opération de compréhension du
langage naturel (NLU, natural language unders-
tanding) pour générer une liste comportant un
deuxiéme objet correspondant a au moins une
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partie du ou des mots,

déterminer, parmi les premiers objets, un pre-
mier ensemble d’objets correspondant a une
premiére priorité et un deuxiéme ensemble
d’objets correspondant a une deuxiéme priorité
inférieure a la premiére priorité,

déterminer s’il existe un objet correspondant au
deuxiéme objet parmi les premiers objets,
lorsqu’un objet correspondant au deuxiéme ob-
jet est présent dans le premier ensemble d’ob-
jets, ajuster a la hausse la fiabilité de I'objet cor-
respondant au deuxiéme objet présent dans le
premier ensemble d’objets,

lorsqu’un objet correspondant au deuxieme ob-
jet n’est pas présent dans le premier ensemble
d’objets mais est présent dans le deuxieme en-
semble d’objets, ajuster a la hausse la fiabilité
de I'objet correspondant au deuxiéme objet pré-
sent dans le deuxieme ensemble d’objets et
ajuster a la baisse la fiabilité d’au moins un objet
présent dans le premier ensemble d’objets,

s’il est déterminé qu’il n’y a aucun objet corres-
pondant au deuxiéme objet parmi les premiers
objets, transmettre a un appareil externe une
requéte d’entrée correspondant au deuxieme
objet,

sélectionner un segmentd’image d’une pluralité
de segments d'image de I'image, en fonction de
la réaction de I'utilisateur a la requéte d’entrée,
déterminer le deuxieme objet comme objet cor-
respondant au segment d’image sélectionné,
déterminer la fiabilité de I'objet correspondant
au segment d’'image sélectionné, et

stocker la fiabilité ajustée de telle maniere que
lareconnaissance d’'image pourra s’effectueren
fonction de la ou des fiabilités, y compris la fia-
bilité ajustée.



EP 3 673 409 B1

[Fig. 1]

—{ ampowesowes | {1  aipow ndey
081 6LI
1909 39A3D 109 [eultiiay
S [ELRITNAET L0180 a0BLall|
~ ~ 3Inpou Josua anpow oipny
801 201 i ] ~ |~
Ll 9Ll oLl
861
ainpou m_““m____ T ] anpou
| ewawy | | SR 1er L J0ssao0d KeINY 1 | —{yusuabesew
301N9D JUON29] L6} 961 [ 190HISNS Lo J1e8 | omog
| M
— _| Tampouw voneaunuuios ~I sossaosduey |
10 b6} L T R [ |
P nl
. _| Mompouw uoneounuuod ] N
O B ™ T d ] eneg
4 S N iB)sfs Bujessdp S ggi~] ainpow uoneayunuuiog it
AT == = 309D
i 3 IRMaIDIN BTN Mowewuag I
o - N_[  fouewpapmeuy | e | g punos
= uoeaydd .
] AT 201 fIowaw BINelop _ i L
\‘\
07~ WeJB0Ig iy Alowsi 09l
\[.\ 39IA3P 201931
00}

10

26



EP 3 673 409 B1

H0SS3004d TYNDIS J9YWI

AHOWAW

\n!\
0G¢

HIZIIav1S 9y

\}\
0re

HOSN3S FOVHAl

\'\
0€¢

HSYT

\'\
09¢

\'\
0¢¢

11N00W YHIWYD

1]¥4

-
002

[Fig. 2]

27



EP 3 673 409 B1

[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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